
http://www.who.int/influenza/vaccines/virus/recommendations/2018_south/en/
http://www.who.int/influenza/vaccines/virus/recommendations/2018_south/en/
http://dhss.alaska.gov/dph/Epi/id/Pages/influenza/influenza.aspxC:/Users/1539354660E/Documents/Attachmate
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 A(H1N1)pdm09 A(H3N2) B/Victoria B/Yamagata Total 

NHRC  8  2 10 

Texas      

Ft Bliss 1    1 

SAMMC  1   1 

Virginia      

NMC Base Portsmouth 1    1 

OCONUS      

Alaska      

Eielson AFB  1   1 

Germany      

Landstuhl RMC  2 1  3 

Ramstein AB  1   1 

Vilseck AHC    1 1 

Guam      

JB Marianas-Andersen 1    1 

Italy      

Aviano AB    1 1 

Japan      

NH Okinawa  1   1 

NHRC  2   2 

Yokota AB  1   1 

Kenya      

USAMRD-K  5   5 

South Korea      

Brian Allgood ACH  4  1 5 

Total 10 68 34 12 124 
 

The hemagglutinin (HA) gene from select influenza positives was sequenced using dye terminator,          

Sanger-based methods.  Preliminary data are based on the sequence analysis of the hemagglutinin gene.      

Antigenic sites, receptor binding sites and glycosylation motifs are predicated upon correlations with          

previously published experimental evidence.1,3,4  Sequence data was constructed and analyzed using multiple 

software programs. Genetic and predicted antigenic information that resulted from this analysis is shared with 

United States Centers for Disease Control and Prevention (CDC), World Health Organization (WHO) and 

contribute to the seasonal Northern and Southern Hemisphere vaccine component selections.  
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Influenza A(H1N1)pdm09 

 

¶ Among the 78 influenza A isolates, 10 (12.8% of A, 8.1% of total influenza) were influenza          

A(H1N1)pdm09.  The influenza A(H1N1)pdm09 sequences are characterized in a neighbor-joining   

phylogenetic tree with reference strains rooted from the 2016-2017 influenza vaccine strain,               

A/California/07/2009-like virus [Figure 2]. 

¶ The influenza A(H1N1)pdm09 isolates characterized for this report exhibited an overall protein 

homology of 96.9 ï 97.4% (average 97.1%) compared to the 2016-2017 influenza vaccine component, 

A/California/07/2009-like virus. In addition, overall protein homology of 99.3 ï 99.8% (average 

99.5%) was observed between the influenza A(H1N1)pdm09 isolates and the 2017-2018 influenza  

vaccine component, A/Michigan/45/2015-like virus. Only full-length coding sequences were used for 

protein homology calculations (3 of 10). 

¶ All influenza A(H1N1)pdm09 HA sequences contained mutations consistent with the dominating 

subgroup referred to as clade 6B, and all could be further classified as subclade 6B.1 (distinguished by 

the mutations S162N and I216T). 

¶ Gain or loss of N-linked glycosylation sites has been shown to alter HA protein surface topology.  

A gain in glycosylation could be advantageous to the virus by virtue of a masking effect on important 

antibody recognition sites, thus potentially modulating viral antigenicity.4 Observations are based   

solely on sequence motifs. For the influenza A(H1N1)pdm09 isolates characterized in this report, one 

mutation, S162N (serine to asparagine), was observed that could cause a gain of a glycosylation motif. 

¶ Of the 24 mutations present in the influenza A(H1N1)pdm09 isolates, nine occurred at predicted 

antigenic sites (none at site A, none at site B, two at site C, three at site D, and four at site E) and two 

occurred at the receptor binding sites.2,5 

¶ Two of the sequenced influenza A(H1N1)pdm09 specimens were isolated from hospitalized       

patients. 
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Influenza A(H3N2) 

¶ Among the 78 influenza A isolates, 68 (87.2% of A, 54.8% of total influenza) were influenza A(H3N2). 

The influenza A(H3N2) HA sequences are characterized in a neighbor-joining phylogenetic tree with reference 

strains rooted from a previous vaccine strain, A/Texas/50/2012 [Figure 3]. 

¶ The influenza A(H3N2) isolates characterized for this report exhibited an overall protein homology of   

97.3 ï 98.9% (average 98.1%) compared to the 2016-2017 influenza vaccine component,                                        

A/Hong Kong/4801/2014-like virus. Only full-length coding sequences were used for protein homology      

calculations (57 of 68). 

¶ All of the influenza A(H3N2) isolates sequenced for this report were in clade 3C with three (4.4%) in clade 

3C.3a and 65 (95.6%) in clade 3C.2a. Forty-one of the 65 3C.2a (63.1%) further classified as the 3C.2a1     

subclade of 3C.2a. The mutation N121K was present in 39 (95.1%) of the 3C.2a1 isolates and 45 (66.2%) of 

the total influenza A(H3N2) isolates.  The mutation T135K was present in 15 isolates (36.6% of 3C.2a1 and 

22.1% of total). 

¶ Among the influenza A(H3N2) isolates characterized in this report, eight mutations; T10M (threonine to 

methionine), N22K (asparagine to lysine), N122D (asparagine to aspartic acid), T128N (threonine to            

asparagine), T135K (threonine to lysine), N144S (asparagine to serine), N144K (asparagine to lysine), and 

N144R (asparagine to arginine) were observed that could cause the loss of a glycosylation motif.  Two other 

mutations, N128T (asparagine to threonine), and K160T (lysine to threonine), were observed that could cause 

the gain of a glycosylation motif. 

¶ Of the 67 mutations present in the influenza A(H3N2) specimens, 21 occurred at predicted antigenic sites 

(six at site A, four at site B, two at site C, two at site D, and seven at site E) and three occurred at the receptor 

binding site.2,5 

¶ Three of the sequenced influenza A(H3N2) specimens were isolated from hospitalized patients. 
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Influenza B 

¶ The influenza B isolates are characterized in lineage specific, neighbor-joining phylogenetic trees and 

are rooted from the reference strain B/Ohio/01/2005 for the B/Victoria isolates [Figure 4] and from the 

previous vaccine strain B/Massachusetts/02/2012-like virus for the B/Yamagata isolates [Figure 5]. 

¶ The distinguishing characteristic between the two influenza B lineages (B/Victoria & B/Yamagata) is 

defined by an amino acid deletion in viruses belonging to the B/Yamagata lineage.1 Thirty-four (73.9%) 

of the 46 influenza B isolates characterized in this report fell into the B/Victoria lineage and 12 (26.1%) 

fell into the B/Yamagata lineage. 

¶ Of interest, 18 (52.9%) of the influenza B/Victoria isolate sequences contained a six base pair        

deletion causing a double amino acid deletion (positions K162 ï N163), which fall in the same region as 

the single amino acid deletion at 162 observed in Yamagata lineage specimens. All of these B/Victoria      

deletion specimens also shared the mutations I180V, and R498K and 15 (83.3%) shared the mutation 

D129G. 

¶ Additionally, one B/Yamagata lineage isolate showed a deletion at position D527. 

¶ The influenza B/Victoria isolates characterized for this report exhibited a protein homology from  

98.4 ï 99.5% (average 98.9%) when compared to the 2016-2017 B/Victoria vaccine component,            

B/Brisbane/60/2008-like virus. 

¶ The influenza B/Yamagata isolates characterized for this report exhibited a protein homology of   

99.1 ï 99.3% (average 99.3%) when compared to the 2016-2017 B/Yamagata vaccine component,         

B/Phuket/3073/2013-like virus. 

¶ All of the influenza B/Victoria isolates fell into clade V1A and all of the B/Yamagata isolates fell into 

clade Y3.  For the B/Victoria isolates, one mutation, A199T (alanine to threonine), adds a glycosylation 

motif while one mutation, N145D, could cause the loss of a glycosylation motif. For the B/Yamagata  

isolates, one mutation, D197N (aspartic acid to asparagine), adds a glycosylation motif.  
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